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SPECIFIC TISSUE ALTERATION IN LEPROUS SKIN
III. SPECIFIC REACTION DUE TO VARIoUs AGENTS*
F. SAGHER, M.D., E. LIBAN, M.D. AND E. KOCSARD, M.D.f
It was originally observed that the histology of a positive tuberculin test in
leprous patients simulated a leproma-like lesion (1, 2). Biopsies of a positive
tuberculin skin test in these patients from two to twenty-eight days after the
injection of O.T. or PPD revealed a specific reaction. This reaction varied from
small nests of foam cells to large granulomatous structures identical to those
found in active lepromatous leprosy.
To determine whether this specific reaction of leprous skin was the result of
altered tissue reactivity in the leprous host or whether it was due to the nature
of the O.T. or PPD, the following investigation was undertaken. Leishmanin,
milk and peptone were administered intradermally and the skin reaction was
studied histologically two to four days after injection. In addition, the skin
lesions resulting from insect bites and erythema nodosum-like lesions appearing
during sulfone or thiosemicarbaone therapy were also examined.
MATERIAL AND METHODS
Leishmanin, milk and peptone were injected intradermally into the upper arm
or forearm in areas clinically free of leprous lesions. The test subjects were in
different stages of lepromatous leprosy. Their clinical and laboratory data are
presented in Table I.
1. Leishmanin. 0.1 ml of a vaccine containing 100,000 killed flagellates of
Leishmania tropica was used. This vaccine has a high specificity being positive
in 91.6 per cent of cutaneous leishmaniasis, as shown by Dostrovsky and Sagher
(3).
a. In leprous patients with leishmaniasis. Five leprous patients developed a
positive skin reaction to the vaccine. Four of these gave a history of cutaneous
leishmaniasis and had scars which remained after cure of the disease. No history
of leishmaniasis was obtained from the fifth, nor did he show any evidence of
this disease.
In 23 leprous patients without a history or scars of leishmaniasis, no reaction
was elicited by the injection of the vaccine. Biopsies were not taken from these
subjects.
b. In non-leprous patients with cutaneous leishmaniasis. For control, 21 biop-
sies of positive leishmanin tests were studied histologically from 13 subjects with
active or inactive cutaneous leishmaniasis. The biopsies were performed from 2
to 22 days following injection.
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.Milk. 0.1 ml of fresh boiled cow's milk was injected into five leprous patients.
In all, a papule with marked erythema appeared following the injection. Iii three
of the patients active leprous skin lesions were present; two patients showed no
active signs of the disease and no bacilli could be found in smears taken from
their nasal mucous membrane and from the ear.
3. Peptone. 0.1 ml of sterile 1.0 per cent peptone solution was given to five
patients. Only one, with an undetermined type of leprosy, developed an erythe-
matous papule which was biopsied.
FIG. 1. Positive leishmanin-test in a leprous patient. Leproma-like reaction (3+) in the
dermis, surrounding a sebaceous gland. A typical border-zone between the granulomatous
structure in the dermis and the basal layer of the epidermis is left, free of infiltrations.
(Hematoxylin-eosin, 95X.)
4. Insect-bites. A single patient, with active lepromatous leprosy, was bitten
accidentally by Phiebotomus papatasii (sand fly). She developed papular le-
sions on her extremities which persisted for more than a week. This same event
occurred one year later. On both occasions papules were excised one week after
their appearance.
5. Treatment reactions. Five patients with active lepromatous skin lesions
developed erythema nodosum-like eruptions during treatment with .sulfones or
thiosemicarbazones. Seven biopsies were excised from these subjects.
6. Controls. Forty-one biopsies from 34 leprous patients were taken from areas
of normal looking skin for histological study. They were in various stages of their
disease.
346 THE JOURNAL OF INVESTIGATIVE DERMATOLOGY
All biopsy material was fixed in 10 per cent formalin or Zenker's fluid. Paraffin
sections were stained with hematoxylin-eosin, Van Gieson's and Ziehl-Neelsen's
method as modified by Putt (4). Frozen sections were stained with Sudan IV.
Thirty-one smears were taken from the floor of the biopsy wounds and stained
with the Ziehi-Neelsen technic.
Fm. 2. The same section as in fig. 1, at higher magnification (560X). Histiocytes with
large vacuoles predominate, intermingled with lymphocytes and fibrocytes.
RESULTS
The results of the present investigation are summarized in Tables I and
II. For the grading of the results the same method was used as in the previous
communication (2).
The reactions ranged from small foam cell nests in the subpapillary layer of the
dermis (grade 1+) to large granulomatous structures occupying extensive areas
of the dermis (grade 3+) and labelled leproma-like reaction. Grade 2+ was a
reaction between these extremes and was called pre-lepromatous reaction.
1. Leishmanin test.
a) In leprous patients with cutaneous leishmaniasis. Three pre-lepromatous
(2+) and two leproma-like reactions (3+), (Figs. 1 and 2) were seen in the
skins of the five positive reactors. Acid-fast bacilli were not demonstrated in
the histological preparations. One smear from the biopsy floor of one patient
showed a few acid-fast bacilli.
b) In non-leprous patients with cutaneous leishmaniasis. No foam cells were
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found in any instance from the 21 biopsies. In all, there was a non-specific lym-
phocytic infiltration scattered throughout the dermis (Figs. 3 and 4). In one of
these there was in addition a granulomatous lesion and in another case there
were small foci of histiocytes and epithelioid cells.
2. Milk: The biopsies revealed two leproma-like reactions (3+), (Fig. 5), one
pre-lepromatous lesion (2+), (Fig. 6) and two small foci of foam cells in the
subpapillary layer of the dermis (1 +), (Fig. 7). In two cases acid-fast bacilli
FIG. 3. Positive Leishmanin-test in a non-leprous patient. The subpapillary layer of
the dermis is edematous and contains small perivascular infiltrations of lymphocytes.
(Hematoxylin-eosin, 140X.)
were demonstrated both in the histological preparations and in the smears from
the biopsy floor.
3. Peptone: The skin reaction was histologically 2+.
4. Insect-bites: The papules revealed in both instances one year apart a 2+
reaction.
5. Treatment reaction: The 7 biopsies from 5 patients were histologically 3 +
lesions (Fig. 8). In two instances acid-fast bacilli were found in sections and in
three, a moderate number of acid-fast bacilli were seen in the smears taken from
the biopsy floor.
6. Controls: In 27 cases there was no reaction histologically. In ten the lesions
were graded 1+, in three 2+, and in one 3+. Acid-fast bacilli were seen in five
FIG. 4. The same section as in fig. 3., at higher magnification (560X). The perivascular
infiltrations are composed mainly of lymphocytes and a small number of neutrophile leuco-
cytes and non-vacuolated histiocytes.
Fio. 5. Milk injection in a leprous patient. A leproma-like reaction, (3+), at high magni-
fication (480X). The grnnulomatous structure shows almost only histiocytes with a few
large or many small vacuoles. (Hematoxylin-eosin.)
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FIG. 6. Milk injection in a leprous patient. Pre-lepromatous reaction (2+). In the sub-
papillary layer of the dermis a large infiltration is seen, consisting mostly of foam cells with
large vacuoles. (Hematoxylin-eosin, 160X.)
FIG. 7. Milk injection in a leprous patient. Foam cell nests (1+). Narrow straods of foam
cell nests around the blood vessels in the subpapillary layer of the dermis. (Hematoxylin-
eosin, 160x.)
I
S.
'a
— -I"
-(-I-I'—
-:..;,-' _•-14r
... _-,•
-. — a
-_ •
-- j , t.F:... i.....:-.&-.• '2cfl'
- -
-
'-'--:-— :;
- .t.:— •
- .•- ..- •.
l.
• .
.;,
4,
——S '
350 THE JOURNAL OF INVESTIGATIVE DERMATOLOGY
biopsies and acid-fast granules in four. Acid-fast bacilli were found in smears from
the biopsy floor in thirteen cases and acid-fast granules in two cases.
FIG. 8. Erythema nodosum-like eruption in a leprous patient. A leproma-like lesion in the
depth of the dermis, composed of vacuolated histiocytes and fibrocytes. (Hematoxylin-
eosin, 160X.)
TABLE II
Comparison of the histological and bacterial findings in the tests and control leprous subjects
NUMBER OP
Patients Biopsies
RESULTS
ACID-FAST BACILLI IN
BIOPSY Smears from
biopsy ground Histolog. sections
Test
Controlt
17
34
20
41
-
0
27
+
2
10
++l+++
11
1
-
10
15
G+l++l+++
34 3 0
4*
—
11
32
IG+P++I
5242 1
+++
2
2
* Smears from the biopsy floor were not done in 11 instances.
t From normal-looking skin of leprous patients.
DISCUSSION
The skin of leprous patients appears to have acquired a specific altered reac-
tivity and to react to a variety of stimuli with a characteristic response. This
was suggested by the previous investigation in which positive tuberculin skin tests,
on microscopic examination, consisted of lesions resembling leprosy. This concept
'4
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was further strengthened by the result of the present investigation. The reaction
of leprous skin to injury appears to be a specific altered response.
It might be possible that the specific altered response of leprous skin is merely
the exaggeration of pre-existing lesions which were not clinically apparent. Wade
(5), Biingeler and Martins de Castro (6), Maurano (7), and Manalang (8) have
shown that lepromatous or pre-lepromatous lesions were occasionally present
in areas of leprous skin which were clinically free of the disease. In the present
investigation, 41 biopsies were taken from regions of leprous skin which were
clinically normal in appearance. In 27 (66 per cent) no foam cells or lepromatous
lesions were found. In the remaining 14, foam cell infiltrations were present rang-
ing in severity from 1+ to 3+. In contrast to these findings, foam cells or
leproma-like structures were found in all 20 skin biopsies taken from 17 leprous
patients that had developed a lesion as a result of injury from five unrelated
materials. In short, whenever reaction to injury occurred in leprous skin, foam
cell lesions typical of leprosy were found.
It is also significant that the intradermal injection of leishmanin into five
leprous patients with leishmaniasis evoked the characteristic foam cell response.
In 21 examinations of leishmaniasis without leprosy the leishmanin test resulted
in a skin reaction which was totally different and quite non-specific.
Further evidence in favor of the above concept was derived from the bacterio-
logical studies. The foam cell of lepromatous skin lesions is usually filled with
lepra bacilli. In the foam cell reaction elicited by the different materials employed
here acid-fast bacilli were relatively rarely seen. Further, in most of the smears
from the biopsy floor no acid-fast bacilli or granules were detected. It seems,
therefore, that the induced skin reactions described above were not due to an
increase or local accumulation of acid-fast organisms. The fact that acid-fast
organisms were occasionally found in the induced skin lesions is of no etiological
significance since they may be found in the leprous skin free of clinical signs
(Köbner (9), Stein and Steperin (10), our controls).
The identical histologic reaction in the leprous patients to five unrelated
materials indicates that the altered reactivity of the tissue is the predominant
factor determining the specificity of the reaction. The nature of the injected mate-
rial is apparently of little consequence. Organisms with and without a lipid
component (killed tubercie bacilli and leishmania flagellates), protein (peptone),
lipid (milk), insect-bite and sulf one therapy, all elicited histologically identical
reactions, when the test material provoked a clinical response.
Lastly, the stage of the disease in leprous skin apparently plays no role in the
reactions evoked. Foam cell aggregates were provoked in patients with active
skin lesions as well as in patients in whom all clinical signs of the disease had
disappeared.
SUMMARY
Intradermal injection of leishmania vaccine, milk or peptone into leprous
patients, with or without active lepromatous leprosy, elicited a specific foam cell
reaction typical for leprosy. A similar reaction was seen in the skins of leprous
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patients bitteu by sand fly and with eruptions appearing during chemo-
therapy.
In the normal appearing skin of a control series of leprous patients, foam cells
were not found in two thirds of the cases and only minimal infiltrations in the
remaining third. In a second control series of non-leprous patients with cutaneous
leishmaniasis, the injection of leishmania vaccine evoked a non-specific inflam-
matory reaction in the dermis.
It is concluded that leprosy causes a specific altered reactivity of the skin which
reacts to injury with a histological picture characteristic of the host's tissue
response.
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